Enhanced restoration of striatal dopamine concentrations by combined GM1 ganglioside and neurotrophic factor treatments.
Intraperitoneal injection of GM1 ganglioside or intracerebroventricular infusion of basic fibroblast growth factor (FGF-2) or epidermal growth factor (EGF) partially restored dopamine and 3,4-dihydroxyphenylacetic acid (DOPAC) levels in the striatum of young MPTP-treated mice. Combined treatments of GM1 ganglioside with FGF-2 or EGF produced a greater restoration of striatal dopamine levels than treatments with GM1 or either of the neurotrophic factors alone. GM1 treatment, but not trophic factor treatments caused significant sparing of substantia nigra pars compacta (SNc) tyrosine hydroxylase (TH)-positive neurons. These results confirm previous findings that GM1 provides trophic support for damaged dopamine neurons and suggests that GM1, FGF-2, and EGF may also enhance dopaminergic function in residual neurons. The results also suggest that a potentially fruitful approach to treating degenerative disorders of the dopamine system may be the use of combined trophic factor therapies.